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[Means for Solving the Problems] The inventors have found that flavonoids 
inhibit the induction of matrix metalloprotease of interleukin-1, an 
inflammatory cytokine associated to articular failure diseases. Therefore, 
the present invention provides an agent for inhibiting the production of 
matrix metalloprotease or precursor thereof comprising flavonoids. The 
agent of the present invention can be used as an agent for preventing and/or 
treating matrix metalloprotease associated diseases. Furthermore, the 
present invention provides a food containing said agent. 
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l !E@co|g#J 0 

181*9 3 ] Wm# S * ^Etcjg-f 5 W * 7 

(Citrus depressa) „ (C. tachibana) ^ n 

^v 5 (C. leiocarpa) x ^rU^^y (C. tardiva) , *3% 
ilV (C. succosa) , i/fi'fjjy, *ri/=L?7 (C. kinokun 
i) , 3^;^y (C. erythrosa) v J*>3r (C. sunk 
i) , ff^W^vy^yy (C.deliciosa) , *>{f 

(C. nobilis) , ifsl/tl> (C. reticulata) % 
^i/xlly (C. tangerina) . ^-X&Z^-f^/^i-^ 

(C.hanayu) s ^ y 4 $ f (C. nippokoreana) 

(i) ■ea*ii5ft^*'Cfc-&fll**4E«osiS 



lit I] 

R, 




OR, O 



(*r\ RittTK^JH^Sfctt^ftl-eofBSRT/v 
L, R2> R3*5«fcU ! R4tt#-<rfflS;^7k*JK 

*»i-6wfiJRr^/uSS:ai-. ) 

[I»*3g6i vyftj* Kawy* F^>77*;>f 
Mb 2] 

Rm 




OR., O 



(W, RnttTKSS^Sfctt^^SSrSU, R12, 
) 



l»#B8] (I) "C«Six5<k-&«*, 5- 

<08B!t * hnA7^vyS«, K*£&3!^ h y y 
^7^D7'af7-ifSI^ -7hy7^^ 7< 

"9 i§«£4x£Ii#9 1 |E«©m 

[W*«l l] ■7hy^^^^^D7 p DrT^iI 
ffFBHE, ttl»E£* 

1 2 ] ff!*S l-ll co^T ixMc|5®(D^ 

[000 1] 

K^^-T^k ■7fy^^^D7'Df7-f 
[0 0 0 2] 

ft#3 7-^t^B7t^y*yS:iS»i:t5o ft 

tiZ>h<DX\ 3yKD^fy«iJJ:W7^«3i 

n Vtt t 7/U n vm\Z. y 7 n y~<< L** 

Lfc^ftaso^KiWE^^Sr^J* LTV * 
5 Q ft# TJi^7-yyco80%«±^£^5II^ 

0 \Z t T /un fc :/n y % Lttfl^ h 

y 5^*Sr7gj*LTV^ 0 

[0 0 0 3] :^^Fij^^(OMtff^ 

ttBatsffitoAjiifdsfeifejLTv^o ft#®^^tfcib-r 
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7-if(MMP)^fig^fiJ$r^c-ri:^ix-C^5o * 

(5. MMP(0«aE*SttBSJx-CV^, i§^MMPg£jB|&lCte 
C OMMP 1 4»ft»^^ L^fiHWtrSfflfttt 7^ * o -f 
nxr-^Vtlf^-(TIMP)*s*FffiU »MS*v b U 
y^^<05MSPS:BW15LTV^*^ RA:& <£ IK>A liMMP ^ T 

y ^ ^ n * y 1 (il-1) ^HfcjWEH* (TNF a ) J; 0 R 

££#;i?>ix5o :Ui*-C<0iw5* MMPM££RMH- 
£^fT£ LTftx^-^^^y f y^feJib^TV>5^, ro 

»»4^©fflflMfl#»< . b y y **j*£<d»« 

10 0 0 4] MMPtt-to«5B*5J:tfaK»*ttOjSv^d* 

1) = 7^-*i¥(MMP-l f -8:fcJ;lM3h 2) * 
tf»(MMP-2*5«fctf-9h 3) ^FnAy^^y 
»(MMP-3*3j;tf-10h 4) M£^MMP(MMP~14, -15, -16 
*5j:tM7) , 5) *<0te(MMP-7,-ll,:ioJ:tM2)(D5o 

MM, RA^Aft^&^T 

[0 0 0 5] 
[00 0 6] 

<< Y&mmmi&\cm*irz$&m-<< b#^v-e* 

^^y^-n^aryiov b y y$*}9wf*7-T— 

-££tc3Eofc 0 "f4to*>, 7y^^ KSr£ 

b y ^^^n^nrT- Vi£tz\±*:<Dffi 
K»oS*SrasrSfcfe©|S»J*»flt-rSo *%^o 
ISSJtt, b y ^^^^^n^nxT— tfHifc&S<D^ 

[0 0 0 7] 



-T5 0 7 7#y^KttW«HK**1-5t>©-efc5i:J: 
ttffi©«»f;:ttfc^#yp< h*^7 9#/-f K(PMFs)£ 

W^-y-Y— (Citrus depressa) , (C. tac 

hibana) x =i#i? (C. leiocarpa) „ ^yS^V (C. tar 
diva) x S?5#y (C. succosa) , i/^^^y x 3ri/x. 
V (C. kinokuni) , 3^<-^;fcy (C. erythrosa) , * 
y* (C.sunki) , ffaW"?^Jy (C.delicio 
sa) , (C. nobilis) s ztfy^y (C. retuculat 

a) , ^y^y^ijly (C. tangerina) , J-X(K|C 
JR"t*6^"f3- (C.hanayu) x =£9>f (C.nipp 
okoreana) 3&»&fcS*J: 9 SKI"* w fc#"Ct S. 77 

[0008] 



[ft 3] 

R i 




OR i O 



[0 0 0 9] (5£«f\ RiWtTkXJB^tfcrtRSftl- 

#*u^-Kyr/i^3^r-y77#y>r Ktt^y^ b**>7 



[0 0 10] 
lit 4] 

R.i 




OR., 0 



[0011] (5£«K Ritt**^**:^^^^* 
*U R2> R3^^^R 4 (l#^^IC7K^K : f-^fcft 
* b ) 

IIEO-^ (II) -eaSix5ft^4fc<o-«l4£lT^* 
l tc^-To 

[0 0 12] 
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imi] 



[0 0 13] Ztih<Dt h*isyy#J<<( KIMMSW4 

^^LTV^fc^T-fc 1 ?, Two new polimethoxylat 
ed flavones, a class of compounds with potential a 
nticancer activity, isolated from cold pressed dan 
cy tangerin peel oil solids (Jie Chem et al. J. A 
gric Food Chem. 1997, 45, 364-368) (CiE^£tlT^ 

[00 14] -7 hV y#x*#u7uTT— SSfcfi-t 
©WBftfcLTtt, «¥<D»*(MMP-1, -8*5 

<fctf-13h My^-jr— Vm<0&m<m-2&i:XM) , * 
hnixy^^V|¥^^(MMP-3^J:t;-10), RJS'&Sh' 
h9y^^^?n>^nrT-*»(DaF*(MMP-14, -15, 
-16*3jtt5-17) % -r by 7^>^(MMP-7) , ^0x7 
tf(MMP-12h &£Xf%Kb<DlftmWj:¥ftmit> 

[0015] *&m<omm*ffl&&b LtttstaRi: 

#fc*tr*»&WU 0. l~l Ofi»%-C&£i«fc<. 

#*L<tto. 5~i. o mmmHom 
m, ft*. y/K ^-*k ^y-A, «sxl 

LTHt, SPS4*>«u SHRrtS:^ ffif*JF*}&4, £T 

[0 0 16] *5SWoEMSatt, «5)Tfc577^ 
/'f KOSlC&gLT. 100-lOOOmgCOS-^ft 

r% -0 l-sfcmeaa^-rsctds-cts^ cos 



Ri R2 Rs R4 

H OCH3 OCHs OCHs 

CHs OCH3 OCHa H 

CHs OCH3 OCHs OCH3 

CHs OCHs H OCHs 

CHs H OCHs H 

CH3 H OCH3 OCHs 



[0 0 17] 

(»56«i) W48SI<o-a"e*)5W^!7v/-r- (citr 

us depressa) <D%&<D7 y^< KOftS^SrSdiSU Ctt 

CixSrWIBftBLfcSL 50%**/-/MC*a»U ^ 
#^>/u5/y*^/uS:a#t+5il!«3R*5A, SUM 
i Lry ^y-/w-iomMy >m (4:6-6:4) * 

^HKKtttHS (340nm) = 
*f KSrfcfc. 

[0018] ^yyi/fy : 
A) 

mp. 150-151° 

EI-MS m/z 372 [M] + (C20H20O7) 

IR v max (KBr) cm -1 : 2945, 2835, 1645, 1605, 1580, 1510, 14 
80, 1460, 1420, 1400, 1365, 1305, 1260, 1215, 1175, 1130, 11 
05, 1065, 1025, 1015, 1000, 965, 945, 935, 890, 825, 795. 
UV A max (Et0H)nm:322,272. 

*H~NMR (CDCI3) 5 7.87(2H,d, J=8. 9Hz) , 7. 02 (2H, d, J=8. 9 
Hz) , 6. 59 (1H, s) , 4. 09 (3H, s) , 4. 02 (3H, s) , 3. 94 (3H X 2, 
s),3. 88 (3H, s). 

13 C-NMR(CDC1 3 ) b 177.3(C=0), 162.3(C), 161.2(C), 151. 
3(C), 148.4(C), 147.7(C), 144. 1(C), 138. 1(C), 127. 7(CH 
X2), 123.8(C), 114.9(C), 114.5(CHX2), 106. 7(CH) , 62. 2 
(OMe), 62. 0(OMe), 61. 8(0Me) , 61. 6(0Me), 55. 5(0Me). 
[0 0 19] J tTU^-V : 

B B B ) 

mp. 137-138° 

EI-MS m/z 402[M] + (C 2 iH 2 208) 

IR v max (KBr) cm-1: 2950, 2840, 1640, 1585, 1565, 1510, 14 
80, 1460, 1415, 1410, 1365, 1335, 1300, 1275, 1255, 1220, 12 
05, 1170, 1145, 1100, 1075, 1035, 1030, 1015,965,950,905, 
860, 835, 810, 800. 
UV A max (Et0H)nm:331,271,250. 
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ty-NMR (CDCI3) 5 7, 55(lH f dd, J=8. 5, 2. 1Hz), 7. 39 (1H, d, 
J=2. 1Hz), 6. 97 (1H, d, J=8. 5Hz), 6. 59 (1H, s), 4. 08 (3H, s), 
4. 01 (3H, s), 3. 96 (3H, s), 3. 94 (3H, s), 3. 93(3HX2, s). 
13 C-NMR(CDC1 3 ) 5 177.2(00), 160.9(C), 151.9(C), 151. 
3(C), 149.2(0, 148.3(C), 147.6(C), 144.0(C), 137.9(C), 
123.9(C), 119.5(CH), 114.8(C), 111. 2(CH), 108.5(CH),10 
6. 8 (CH) , 62. 2 (OMe) ,61.9 (OMe) ,61.7 (OMe) ,61. 6(0Me) , 5 
6.0(0Me),55.9(OMe). 
[0 0 2 0] 5-x^^/U/t:*U^> : 

EI-MS m/z 388 [M] + (C20H20O8) 

IR v max (KBr) cm" 1 : 3420, 2945, 2830, 1640, 1610, 1585, 15 
10, 1480, 1460, 1435, 1430, 1415, 1365, 1340, 1265, 1225, 11 
90, 1170, 1145, 1115, 1065, 1035, 1030, 1015, 960, 850, 835, 
795. 

!H-NMR(CDCl3) 8 12. 53 (s, OH), 7. 58 (1H, dd, J=8. 6, 2. OH 
z) , 7. 42 (1H, d, J=2. OHz) , 6. 99 (1H, d, J=8. 6Hz) , 6. 60 (1H, 
s) , 4. 1 1 (3H, s) , 3. 98 (3H X 2, s) , 3. 96 (3H, s) , 3. 95 (3H, s) . 
13 C-NMR(CDCl3) 6 182. 9(C=0), 163. 9(C), 153. 0(C), 152. 
5 (C) , 149. 5 (C) , 149. 4 (C) , 145. 7 (C) , 136. 6 (C) , 132. 9 (C) , 
123.7(0,120. 1(CH), 111.3(C), 108.8(CH), 107.0(C), 10 
4. 0 (CH) ,62.0 (OMe) ,61.7 (OMe) ,61.1 (OMe) ,56.1 (OMe) , 5 
6.0 (OMe). 
[0 0 2 1] : 

EI-MS m/z 372 [M] + (C20H20O7) 

IR v max (KBr)cm"l: 2990, 2935, 2820, 1635, 1595, 1505, 14 
85, 1460, 1445, 1425, 1415, 1345, 1320, 1285, 1265, 1255, 12 
45, 1215, 1205, 1200, 1165, 1145, 1115, 1095, 1060, 1020, 98 
5, 955, 865, 835, 815, 785, 760. 

iH-NMR (CDCI3) 6 7. 50 (1H, dd, J=8. 5, 2. 1Hz) , 7. 32 (1H, d, 
J=2. 1Hz) , 6. 96 (1H, d, J=8. 5Hz) , 6. 79 (1H, s) , 6. 58 (1H, s) , 
3. 99 (3H, s) , 3. 98 (3H, s) , 3. 97 (3H, s) , 3. 95 (3H, s) , 3. 91 (3 
H, s). 

13 C-NMR(CDC1 3 ) 5 177. 1(0=0), 161. 1(C), 157.6(0, 154. 
5 (C) , 152. 6 (C) , 151. 8 (C) , 149. 3 (C) , 140. 3 (C) , 124. 1 (C) , 
1 19. 6 (CH) , 1 12. 9 (0 , 1 1 1 . 2 (CH) , 108. 7 (CH) , 107. 4 (CH) , 9 
6. 2 (CH) , 62. 2 (OMe) ,61.5 (OMe) , 56. 3 (OMe) , 56. 1 (OMe) , 5 
6.0 (OMe). 
[0 0 2 2] 

EI-MS m/z 342[M] + (C^H^Oe) 

IR v max (KBr)cm _ l:3000, 2945, 2845, 1635, 1600, 1570, 15 
05, 1460, 1420, 1405, 1375, 1340, 1305, 1295, 1255, 1245, 12 
10, 1185, 1175, 1135, 1110, 1045, 1030, 875,960, 930,880,8 
40,810, 800. 

lH-NMR(CDCl 3 ) 5 7. 87 (2H, d, J=9. OHz) , 7. 01 (2H, d, J=9. 0 
Hz) , 6. 58 (1H, s) , 6. 43 ( 1H, s) , 3. 99 (3H, s) , 3. 97 (3H, s) , 3. 
94 (3H, s),3. 87 (3H, s). 

13 C-NMR(CDC1 3 ) 5 177.8(C=0), 162. 1(C), 160.6(C), 156. 



4 (C) , 1 56. 3 (C) , 1 5 1 . 9 (C) , 1 30. 8 (0 , 1 27. 6 (CH X 2) , 1 23. 9 
(C), 114.4(CHX2), 109. 1(C), 106. 9(CH), 92. 6(CH), 61. 5 
(OMe) , 56. 6 (OMe) , 56. 3 (OMe) , 55. 4 (OMe) . 
[00 2 3] 6— t* : 

EI-MS m/z 372 [M] + (C20H20O7) 

IR v maxOCBiOcnT 1 :2930, 2845, 1635, 1595, 1575, 1505, 14 
55, 1435, 1420, 1400, 1375, 1340, 1320, 1295, 1275, 1255, 12 
30, 1210, 1205, 1170, 1135, 1120, 1105, 1040, 1035, 1015, 96 
5, 945, 855, 835, 800, 795. 

*H-NMR (CDCI3) 5 7.58(lH,dd, J=8.5,2. 1Hz), 7. 42(1H, d, 
J=2. 1Hz) , 6. 98 (1H, d, J=8. 5Hz) , 6. 61 (1H, s) , 6. 44 (1H, s) , 

4. 00 (3H, s) , 3. 98 (3H, s) , 3. 97 (3H, s) , 3. 95 (3H X 2, s) . 
13C-NMR(CDC1 3 ) 6 177.8(C=0), 160.5(C), 156.5(C), 156. 
3 (C) , 151. 9 (C) , 151. 8 (C) , 149. 3 (C) , 130. 8 (C) , 124. 1 (C) , 
1 19. 5 (CH) ,111.2 (CH) , 109. 1 (C) , 108. 6 (CH) , 107. 2 (CH) , 9 
2. 6 (CH) ,61.5 (OMe) , 56. 6 (OMe) , 56. 3 (OMe) , 56. 0 (OMe) , 5 

5. 9 (OMe). 

[0024] [jEftwi] mmt&&zxfimskiiik 
1. *m&Mjsi:xfvm 

8c£>r - (dmem) & £ iw- y =* (dD y 7 4 n 

Life Technologies, Inc. Ca 2+ & XXfMg 2 *^ }) 
«^a*16*(PBS(-))WtB*SHI, &f?^>lMt(FBS) 

im a. Byproducts $l -^-^y^G \t^$m, AtR 

^M//hWv/y|j;iMl, ^yy^-if(Clostor 
idium histolycum &5te. type I) flWorthington Bioche 
mical Co. N h V 7^>>teDIFC0 Laboratories Co., y 
$ hT^:/^ VtK#?$J(LAH) s n Fny/U-f Y7^ ] J 
5-yn^e-4-^ n n-3- >f yK!)/to7x^ 

K r^!J^^77^-f^u/^- (fcyy Ig 
G) IgG ^J^f^lM ^/VteSigma, cAMP enzyme imm 
unoassay system liAmersham^^&^IjlA L{i£#i L/c 0 

[00 2 5]ffiMth^>^-n^^y-l o (rhIL-1 
a,2XlO 7 units/mg)H^:0*®}^J:l9. (fit** 
* proMMP-l)ta*k (fit*** proMMP-3) fctffcfc 

iVty^gt (t h TIMP-l)Stfttt*^f-^*¥E*» 
£>Hideaki NagaseftgJ:0«ttS:£ttfc o *<0(ft<OKJK 

[0026] 2. w*mmv&im&£xtftWMm<o 
^**Ba«ft»jRBjatt. flttt0#efe«*iMf(3s 

ft, ftS#J400g, (tt) *SH»iftJ:OAf)©*IB 
#£9 Green t><Djj& (Green, W. T. (1971) Clin. Or 
thop. Rel. Res. 75, 248-260) (C^oT^^ftU 
tc 0 i-ftt>h, $fc#iffiii££rPBS(-), Hank's Balanced S 
alt Solution(HBSS)3oJ;tft>. lX(w/v)EDTA/PBS(-) ICTUS 
&£fci£&$3#JU 0.1% (w/v)EDTA/PBS(-) q>T37*C* 20 
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0. 125%(w/v) h y 7* WDMEM ■f'tW'C, 1 «PK*aft^ 
«r«»U4#e>tBftL±*S:»*tt«, SfcfcO. l%(w 
A) 3 7^t- t?/DlBU0*(v/v)FBS*r37*C, 2 P*Pflft 

#L4j&s$>flWfcu rofluaKaiKS:^. 700 xg-cio 

[0 0 2 7] jBBlfi«:PBS(-)r-i!fe»t, S{f4t, 700 Xg 
^10»ra»t^««10X(v/v)FBS/l)MEMlC!B» n V 
* y>a (15<M y t?5j8 U flU&&$:n£i LT5% 

co 2 -95x airftt@Ts zrc\zxm%i,it. nwattntt 

Ttt, B*afea^f-*<oBBB«J:D»«S:«tUU 10 
OramILIC»»S^:105fc(v/v)FBS/DMEM*-C5% C0 2 -95% air 
mtBTs 37«C(;:T#*l,fc«, mmXVout growth Lfc 

^fc 0 *fc, ±lBT?fflv^fcK|!l«ctt±"C^=^y VG(20 
0 units/ml) *5j:tWS»^ h h-?4 S/V(200/£ g/ml) 

[ o o 2 8 ] 2) ^f-*tt#«Biafc j:tjt»R«ejia<o|6ftto 

=¥«C»*Wta*5 J: t5»»«BJia S:24- 1> 3i t- — He 
JffllU 10%(v/v)FBS/DMEM^T^ V7;Uxy 
Lfco r^«$:0.2%(w/v)LAH/DMEMTa^, IS** 

V K(DMS0)«»fc LTDMS0<O»»a«S<>. 6-0. 25%(v/v) 
fcfcS«fc ptC^JDtfCo IRV^CSX C0 2 -95%air^tf@TK3 
7 < CT-24^r^^^^--<— > 3 ^, ig#«j£[e]iKL3l 
RfcWf 5 * X-20*CX9kft Lfc 0 

[0 0 2 9] 3. ^^^^V^n^hjfe 
«*»fc20%(w/v) h y * n nRR(TCA) jgJSfc»»fi3. 3 
5Kw/v)tft5i 5*Dx4 , CT?12«FPfl«±«1lFLfc«, 8,0 

ooxg-c5»Pfla^»BUfc. ^ftAc&Jg^-T^-e 

HS&iMft^*- r LLaenmli<D#ifc (Laemrali, 
U. K. (1970) Nature 227, 680-685) fctfcoTMR Lit 
»W»«fc8» Lfco j^TjItg^TICTSDS-PAGE^ 
m\ y/^£K^ffl««S(20mM Tris/150 mM i/y^V 
/20% (w/v) * * y> -/U/0. l%(w/v)SDS(pH9. 2)) (dg Ltz 

ffl^200mA^lB*Pfl£^Lfc, hnt/Vn-^I 
£ $A^»tt(l0X<w/v) JBHS^K^ S/i^/l 
0 mM Tris-HCl/0.9%(w/v)NaCl/0.02%(w/v)NaN 3 (pH7.5) 

**5«l;OTBSa«»(50mM Tris-HCl/200mM NaCl(pH7. 
5) ) \ZX&®foft L 1% (w/v) BSA/PBS (-) "CftR Lfc £ * 
^proMMP-1 & J; tfproMMP-3fc*H-<5 1 ftgt»»«lC4 , CT* 

ttftoS«JcS?fiTM^aUfc«TBS««»iC-C|Slsli5fe 
frbfc. hn-fe/Un-^KSrSRS* (0.4mM - 

Fn^-f hy/y £i»/0.4 mM 5-:/p*-4-^ nn- 
3-W > Kl)/^77x- h/lOmM Tris-HCl/100 mM NaCl 



/5mM MgCl2(pH8.0)taLaS4*W»fe$*fc«, -f 
^"V^^TKIdTScjf LStop solution (20mM Tris-HCl/5 
mM EDTA(pH8.0)fcT5§fe£fltJtLfc o 
[0 0 3 0] 4. fflJSrtcAMPg^ffl^ 
W*ttmmiz.Wto*m!lL. l0*H8fc#***Is|iR 

*»Ufc7%(w/v)TCAS:*nx., fc*:*>^7^-2Ky 
■C*Ua«r*J«l UB*R«»<200*, L 

mm&sm&s &MLtc'&, fCs 1300 xgK:T5»wa 

'MHiU *0±»Sr3i-^-e2[gBJ»Lfct>0Sr1>- 
^y/I^^LfCo ifi^/l^^cAMPittcAMP enzyme immu 
noassay systera£/?IV\ ^©»f£jfefc»oTa!j£L 
fco f-V7VMmltCT^/Wb!*|g25//l£#D;i, cAMP£ 
T-fe^/MkLfco CO^fSO/iltdfeicAMP^f-^jkftlOO 
/£l**n*., 4 < CT2^FP^>^r^-<-^3^Lfc 0 
T\ ^«KcAMP»tt*:100 //l£*D;t, 4 

< Ct?l«FPfl>r^a'<— >a VLfco tt#t-)B£*bfca» 
o fc^u^-^r i^— -tfSBfccAMPifc J: tfcAMP&gfciMKKiT 
4lE]i5fe^Lfc 0 $b(cSK^^150 M l^DXs Sfi-Cfi 
i5 L**se>i^Pfl*fe**fca, lM«&-e3§fe£f£it 
Ls 450nmT-«*K*r»J£Lfc o cAMP*ttl3«fcffo*L 

[00 3 1] 5. if^Vi^^^^HSfc 
@JRL*:««*(15ai1)^K»»« (5 ^D^^DLf- 
y^/Ut LfCo *©5*>15/ilJdoV^-tf7f V(0.6ng/ 
ml)Sr-&tflO%(w/v)T^ y/UT $ K^/U^ffiV>TSDS-PAG 
E^ofc 0 ^O^. ^/Ht>^e>SDSSrlft<fc»2.5X(w/" 
v) Triton X-100*$tf^ ^^^-<— >a VJftafJK (50nM 
Tris-HCl(pH7.5)/5 mM CaCl 2 /l mM ZnCl 2 /0. 02%(w/v)Na 

N 3 )T*i^pflSi&tcTfit Lfco i^xwimsfo+xzrc 

(0. W(w/v)^-7?/-y9 ] )T>h 7/V~-/5G%(y/v) * 

*;-/W2W(v/vmm tp-eiis>s«FPfljfefeLfc. * 

<DgL Mfe?S(30%(v/v) p<^/-/V/«(v/v)tt»)^-e 

[0 0 3 2] 6. J—^s-fvy hj£ 
/ t'W^Vtd J:5proMMPM^C»»$iJ^m-f 5mRNA(D^ 

1) i^RNA(Oatli 

^J^*^ b <DBMA<Dt&& (IChomczynski *3 <t USacch i CD^ 
S (Chomczynski, P. and Sacchi, N. (1987) Anal. Bioc 
hem, 162, 156-159) IS0GEN&^Tfrofc 0 

[0 0 3 3] )HBJ!aS:604fcttl00min dishlCT 10%(v/v)FB 
S/DMEMT*conf luent*T*i§^ L, serum- free <D&WTX 

JR«, lmlOIS0GEN£*D*»£^Lfc o ^8»^ 
S: 5 y * VT'ft^TO. 2ml <£>CHCL 3 ?r^Dx.® U < 
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fiksu m^xs^rmmLtcm, 4t, i2,ooo xg 

-Cl5»BBa^«Lfc B tKS <±» SrtfU 

fc*gRNAi£J&£75% (v/v) EtOHTflsiMS , RNase-f ree® S 
L-8tfCfcT«fiF Lfc. 

[00 34] 2 ) Norher blotting^ 
&RNA(lO/i g) Srdenaturing solution (56% (v/v) formamid 
e/22% (v/v) formaldehyde/0. ImM ethidium bromide/MOPS 

buffer (20 mM M0PS/1 mM EDTA/1 mM AcONa)) £*D;tT6 
51C, 154>PflfR|Ett«. Tk^LlO x dye mix loading bu 
ffer(0.2%(w/v)bromophenol blue/10 mM EDTA/50% (v/v) 
glycerol) SrJlDx.Tf'y^/H.fc. U-^/VSrMOPS buff 
er*5 J:lW. 6% (v/v) formaldehyde£-gXfcl%(w/v) T# n 

-^^/Hcrmift^Sbbfc^. io x sscd x ssc; 0.15 

M NaCl/0.015M ? *>Wtt h V £A(pH 7.0))fW 
n V(DUPONTtrJR)^(te¥U $ bi-Funa-UV- 

Linker (7^3 ->&») S: Jfl v MJVJ8JW I- <fc 9 RNA £ @£ L 

[0 0 3 5] 3) 7>4rj*77o{-?-&t5iLXfi'^79 

fco otU ^hybridization buffer (50% (v/ 

v)formamide/5 x SSC/0. l%(w/v)SDS/l x Denhardt' s so 
lutuion/0. 02 M U h y £ A/0. 02% (w/v) denature 

d salmon sperm DNA) t f 3 "C42*t„ 2B#Pfl:/ y ^ 
>fi?— >3 V*Sofc«,' [ 32 P] ««a C »NA*'&tPhybri 
dization buffer t f 3_ C42 , C^ over nightT?/^ ^ y £V 

^V^^lx SSC/0. 1% (w/v) SDS&^tfO.l x SS 
C/0.1*(w/v)SDS-fiiafti*Bli*»Ufc. -t<08, 
5V*efilSli:r-80 , C"CX-ray film (^^^M) £ 

[0 0 3 6] 7. #W?^R^j*gttO«3£ 
Confluents ^i^^fHtBittBjKBJia (24-nultiwell plate) 
$:37 < C*fcli42 < CT— £R$IHi&««L [ 3 H] -a 

mino acids mixture (1 n Ci/ml) £latf 1 mlCDO. 2%(w/ 
v) LAH/MEM/non A. A. 37tX'2B#RiH V** 

fcfc'tfcEUK U 0. 2ml 0^60% (w/v) TCA^rJP^ 4 t;"Cov 
er night-CttBU, 10,000 x gTnO^P^L^SSLfc 
ft, ftflS£ lnlO10%(w/v)TCA-C3IaH5fej*Lfc(nediuiDia 
S». JBBJiaW:ftPBS(-)T*3lHiai*U 10%(w/v)TCA 

S:0.5miaS»DL30^PfljttaLfcft, O.Sml^^ /— /I/ : 
a:— r/K3:l) SiTeilelifci^U over night "CjaftL 
fc(cell0B5W o Mediumjffi^it/cellii^t t ICO. 5ml 
O0.5N NaOHfcjgtfLfcSL *k«JSttS:«*i/y^u- 



[0 0 3 7] 8. -/axfyyyi/yEm&Ztt'fZft 

tftttHfiy *^?1S*-Ctt* MMP ©JBfl»ClD*.T* KM 
ttfi*B£Wfcrs* &^T^-?--C$>3PGE 2 g 

S^^5f^«ftttTO±5ft*«fe"T?ttWLfc. Pent 
land^Needleman^^"fe(Pentland, A. P. and Needlema 
n, P. (1986) J.Clin. Invest. 77, 246-251) 
1to 0lRLfc«««5OMl*5J:«PGE2*«P«5 
0 m 1 (3. 125-200pg) IC [3h] PGE 2 @?£50 ja 1 (1. 44 MBq) 

*5 J: trt J GE 2 »tJfa.*60 ^ l SriDx-fflSiK. ^-CiSBSfflK 
*S$*fc. Siftt«^L4^ofcffli© [ 3 H] PGE 2 £de 
xtranT*&SLfccharcoal^?K(0. 025% (w/v) dext ran/0. 2 
5%(w/v)charcoal/0. 9%(w/v)NaCl))500/x HdRifS^ 

4*c, i ( 60oxg-ei5»Pflai^B«, ±msooti\<Dim 

ffitt&att^v^u— >3 y^^>^-(Aloka LSC-100 
0 V LSC-3500)"CW^U*:o 
[0 0 3 8] 9. »Blj||BBOi8«^(0|$*SAI££ 

Ahmed lb (Ahmed, S. A, Gogal, R. M. and Walsh, 
J. E.J. Immunol. Methods. (1994) 170. 211-224)© 
^fe(alamar Blue assay) [Z J: 9 cell counting kit(D0J 
IND0»Srfflv\ SSf+(D»f^^ffilcaoTjlBSLfc B 1" 
fcfc>*>* **=¥»«ai&S:96-well plateliiajiaftlXl 
04 cells/ml -e»«U 5% C0 2 -95% air^fBT, 37*C"C 
2«Fra**ft, S«l*aaS:10X(v/v)FBS/DMEMlCTlfiU 
48B#B]&Kalamar BlueWSgfe&Bx., 4 «FPfl3Sfe«570nm 

[00 3 9] S^gfeAUKHK 

i. ^^^ffi^*fflteioj:t;p^0ii)c#cD^hy 5^* 

5/ / t + y ) tCo^TproMMP-2 (if 7 f"f—ifk) M±\Z 
»B:-rffffl*«IWLfc (Hi) o ProMMP-2^, ^IS^ 

>9 , -^proMMP-9it^ V ^ - n * V 1 ^IftBWE 

2H0.64%DMS0 , 3 liIL-1 a (1 ng/ml) , U— V 

4 IL-1 a +0. 64%DMS0 , U-y 5 t$£Xf 6 (4IL-1 a + 
5-X^^/V/ tf ^^(32*5«tt/64/iM). U-y7*5j: 
^8liIL-la+^y>/U5 L y(32 *5±tW4/iM), U-V 
9*3^^1 OttIL-lo + y fcT U^y(32 ioiWMM), 
U-y 1 lfl7 =r ^r^^^^^(2MM). U-V12^<tU= 
1 3ttIL-lo+^*>-fe^V(32 ^oJ:U : 64mM), V 
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14*5<fctfl 5llIL-la+6-x^ K^^l/fy(3 
2 4oJ:t/64/iM). VI 6*5^1/1 7ttIL-lo+6-T 
* If l/f->(32 teiU^/iMJSrS-fo 

^yyi/fy, y tf u^v&iiu^yir?- 

ViSSff »#tCIL-l a\Z£*)mm LfcproMMP-9B£S:3& 
* s H»W«cS4S*L-5proMMP-2<Oj£*tt, 

git 4**0 fco 

[0 0 4 0] »>^*tt#jBBliat*5V^Tl>ra«^ 
ttWtfc (02) o H20V— VlttnVhn-yK ^ 
-y2H0.64%DMSO , V-V3HIL-la (1 ng/ml) , U 
— y4teIL-la+0.64KDMS0 N V 5 & J;^ 6 
a+5-7^f/vy lfU^y(32 *5j:Uf64/iM), V 7 
*5 t tU : 8liIL-la+^vyi/^y(32 fe^^/iM), U 
— V 9*5j:tfl OHIL-la +/ bfU^V (32 &J;t/64/i 
M), l/^yi HifW^^y(2/iM), V12i5 

-y 1 4fcir;i 5 im-i a h^^yyuf 

V(32 *5j:tf64MMK U-Vl 6*iJ:t5l 7WtIL-la + 
h^r^y Uf-V(32 ^5j:t;64MM)$r^-f 0 @ 2 

t^-f <t5(-^vyu^^ y tru^v*j«tWi/*-fe^ 

[o o 4 i ]. rjxbosiR^-en, B-f^f/vytvf 
vie-r^ ifuf-vtt«**ic*gfittrwai 

ix?il<0|S*^ffl»tti:tS*.5, WT. proMMP-9jl 
[0 0 4 2] 2. t>^*HfflS»R*Blia<OproMMPS*tc:*t 

-fh/yf^xo^m (^x^^y/Di/h^ B3) 

H3(i*5V^T, Vltt0.2%DMS<h U— V2tt^Vh 
d— 7K t + l/f-y (^Erix^Jx, 16, 32 

*5.fctf64/iMh V6ttIL-la(l ng/ml) +0. 2%DMS 

0, U— V7liIL-la, V8 — 1 2ttIL-la + y tf 
l/f^ (Ztl^tls 4 , 8 , 16, 32*3«tO ! 64iiM)*5j:W 
U-V 1 3ttIL-la+r*iM (2mW**1\ 

/^VAttproMMPs-2 fc^tW, z^/UB ttproMMP-l/ 
/**/VCttproMMP-3/* hu Ay^ 

I* £ t *H85rftI»»IIS£:fc V IL-1 a\C£ fcpr 
oMMP-9, proMMP-1 (^n a «tt;proMMP-3 
(^n^ hDixy^fv-V l)jg££&g<&##] (4-64 M 

m) jcfliantfe. 

[0043] 3. ^**Baffltt#ttiiaoajiartcAMP(c*5 



ctas&fcfiT^srta^ sKK»iii©j»jiartcAMP 

tfU^V (-ttl-en, 3.2 , 32*5im00 /iMh fc^tf 
5ti^n^?^7^y El(l ng/ml) SrS"f „ B4tC* 

5>«ojBiartcAMPS:a!i^r5 tK»a(32/i mo 
rwe>^4cAMP<oiiai^««*ixfco yifufvaa* 

in vitro^lC^TTx-/^^ 7-^^iESPl§i~ 

lC»M1-5rfcfc*L"C^S 0 -j|g^cAMP«MMPg^^ 
y l^Uf-VOproIiMsS^»Mffffl^ttjartc^it^ffl 

[0 0 4 4] ai^LfcJz^lcytfUf-vSrttCfcfc 
[0 0 4 5] 4. »>1»-*B8»»KjBlia^proMMPS*^» 

1-Z>/t*u?'><nfcm (/-fy/oyhS, H5) 
0 5 Id^-T J: 5 t-. y If ^^VtttiliaSttSttl-proM 
MP-l&<fcl/proMMP-3 tnRNA (O^SrWJL, 5feO||^tC 

*j it 5 y if y \z x z>mm 9 ? nom^mti^ 

[0 0 4 6] 5. [3H]7S/»ftg*0»9i&* (El 
6) 

B 6 ic^-TJ: 5 1-. y f uf- vttffiffl»©»Jfc^<D[3H] 
r^y «9 ^icj: (9 ^ Lfc^ >'<9K±& 

*Hfi, ±!5<OH»-C*Lfcy IfUf-VOproMMPg^Ml 

ho 06^, ***5itJ s * ^ix^ix, P< 

0.05, O.OlfcJ: 0=0.001 T% =Vhn— /KOjBBJfii:** 

[00 4 7] 6. ^n^^^5v^VES4ICiH*5^ 
ffl (07) 

H7lc^i-J:5lc, y tfu^v(iMMPS*»*JS:*1-« 
S <t 9 t^^T ^aiCio^T fc IL-l a L/cPG 
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E2S4*&tf^fc»Mbfc - 0 7<K P< 
LTfc^ ###tt, P<0.001 T\ IL-lajfigflMSi: 
[0 0 4 8] 7. »Kffllfa0«S^<?>K« (08) 

P<0.01T\ 3Vhn-/KDjttJfit*3SadS*>5wi:S: 
^LT&iJK ##*5J:tf###tt, P<0.01*iJ:lW.OO 

i x\ iL-io*aa»jiai*r*^s*)5rtS:^LTv^ 

proMMPS*«rai»J-t-5^*4e>-f, ^/f>fx^^- 
^fc£PGE 2 M££tWJL*: 0 Sfelc, 

[004 9] 



P roMMP-9S*tC*5j:tfi-7 7*/-f K<D«»£*r o 

[0 2] 0 211, ^^*H«tt#3B!a<OproMMP-2*5j:t; 
proBMP-9S*(C*5j:lf-f-7 7sR/-f KO^^-fo 

[0 3] B3lt ^*^B»»BB^^prol0iPS4K:*5 

[0 4] 04(1, ^f-^g|gli»#«03', 5' -cyclic 
AMP E£fc*3«fclf*V ^Uf-VO^^-fc 

[0 5] B5tt, ^^^IBflBSRjBliaWproMMP-lSSia 
proMMP-3©^#ttlBmRrttU^/l/fc:fcJ:ffi-y tVf-y<0 

[0 6] met*, ^^mwmmm^mr^/mm 

[08] 0811, IL-la, /IfU^V, -YVhV^v-V 
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(SCt, Rltt**15(?*fcrift*«l-6<OfiaT^ 
*^SS:«U R2s R333J:tfR4tt#*tt£fc7lc*iSl 

*«l-6 05fiJRT/u*/uSS:*-r. ) 

(ii) TXSJxs^yy k-?s>* 

»*9iE«<oai))B. 

[ft 2] 



Ru 




OR,i O 



(St, Rntt^JKIS^ifcWt^^aSrSL, Ri2, 

) 



] ( i ) x+mztizit&mK s- 

*0>«T«fe^ =7^— t?* 
«5IEtttf>3S»J. 
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OWE* 

ACK 
ACL 
ACS 
ACV 
ADT 
ADU 

A 2 3 L 1/30 

A 6 1 K 35/78 
// CO 7D 311/30 
311/32 

(72) *W* »f 

#|BlK = ftr&Sffl«*£c2525 

(72) mm » 

(72) K 
(72) ftH* 

*JKf&AE*?|j«2rtl432- 1 JCSSIS 



F I 

A 6 1 K 31/35 



T-ra-r (##) 



ACK 
ACL 
ACS 
ACV 
ADT 
ADU 

A 2 3 L 1/30 Z 

B 

A 6 1 K 35/78 K 
CO 7D 311/30 
311/32 

(72)#W# &H ft 

JK»»A3E*m«2rti432- 1 JBSOBS- 
*KSAI*m«2rtl432- 1 jwcsss. 
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F* — A(iMf) 4B018 LB01 LB08 MD07 MD48 ME10 
ME14 MF01 MF06 
4C062 EE56 

4C086 AA01 AA02 BA08 GA17 MA01 

MA04 NA14 ZA45 ZA59 ZA66 

ZA67 ZA75 ZA81 ZA96 ZA97 

ZB15 ZB26 ZC20 
4C088 AB62 AC04 BA08 BAH BA21 

BA23 BA31 MA 01 MA52 NAM 

ZA45 ZA59 ZA66 ZA67 ZA75 

ZA96 ZA97 ZB15 ZB26 ZC20 



